Development Of 873 nm Raman Seed Pulse For Raman-Seeded Laser Wakefield Acceleration by Grigsby, F. et al.
Development of 873 nm Raman Seed Pulse for Raman‐seeded Laser
Wakefield Acceleration
F. Grigsby, D. Peng, and M. C. Downer 
 
Citation: AIP Conference Proceedings 737, 559 (2004); doi: 10.1063/1.1842591 
View online: http://dx.doi.org/10.1063/1.1842591 
View Table of Contents: http://scitation.aip.org/content/aip/proceeding/aipcp/737?ver=pdfcov 
Published by the AIP Publishing 
 
Articles you may be interested in 
Development of a nanosecond-laser-pumped Raman amplifier for short laser pulses in
plasma 
Phys. Plasmas 16, 123113 (2009); 10.1063/1.3276739 
 
LWFA with Low Energy Raman Seeded Pulses 
AIP Conf. Proc. 737, 846 (2004); 10.1063/1.1842632 
 
An Ultra‐High Gradient Cerenkov Wakefield Acceleration Experiment at SLAC FFTB 
AIP Conf. Proc. 737, 811 (2004); 10.1063/1.1842627 
 
Laser wakefield acceleration by petawatt ultrashort laser pulses 
AIP Conf. Proc. 737, 757 (2004); 10.1063/1.1842619 
 
Particle‐in‐cell simulations of intense laser pulses coupling into plasma channels 
AIP Conf. Proc. 737, 469 (2004); 10.1063/1.1842579 
 
 This article is copyrighted as indicated in the article. Reuse of AIP content is subject to the terms at: http://scitation.aip.org/termsconditions.



















































    /0%    %  % 
&%%*  
                 
      /      /+   
 
  !	
   



























8   
      ,     	/+%%

 





       %%     % 
&%*   




559 This article is copyrighted as indicated in the article. Reuse of AIP content is subject to the terms at: http://scitation.aip.org/termsconditions.
Downloaded to  IP:  128.83.205.78 On: Thu, 19 Mar 2015 19:15:18
      %%  %  	4  

   5)6  9!        
	 
,     4 
      

     	       ! 










    
.-, 	    
         	 "  57;6  /  
 	   		 "
!!.-, 7

			%   	
                 




         % 	








	   !   !           







 8+5;6/.-, 	! 
.-,	  
       	 "    
!

560 This article is copyrighted as indicated in the article. Reuse of AIP content is subject to the terms at: http://scitation.aip.org/termsconditions.





/  	 %.-,!   
0   	
 























	  	   ,
 4 
















    ,
>13   " )          	   
   %"       #      +3A
!	       >13 )
/ 	      $	 "






       	>=) , 
,	 
	   
 
	
561 This article is copyrighted as indicated in the article. Reuse of AIP content is subject to the terms at: http://scitation.aip.org/termsconditions.













875 900 925 950 975 1000
Wavelength (nm)
Figure 3. Efficiency of first Stokes conversion and spectrum of beam at output of Ba(NO3)2 crystal.
Figure 4. Beam images of first Stokes beam. Left, output of crystal. Right, cleaned up 873 nm beam.
Compression of a frequency shifted CPA beam is non-trivial. The operation of
CPA systems in the simplest description relies on the compressor undoing the stretch
that the stretcher has imposed upon the beam. However, shifting the frequency of the
light between the stretcher and compressor breaks the symmetry between the stretcher
and the compressor. Previous groups have compressed a Raman shifted CPA beam,
but found the compression in theory and practice to be far from the transform limit [3].
ZEMAX ray-trace simulations of our CPA system confirm that sending the Stokes
shifted light into the pulse compressor after optimizing its angle and grating separation
gives a distorted pulse. Figure 6 shows a beam of 30 nm FWHM after going through
the full CPA system with 1200 line/mm gratings in stretcher and compressor. The
beam is third order limited with large wings and nonlinear residual frequency chirp.
An alternative compression solution was needed to yield pulses suitable for RS-
LWFA. It was discovered through ray-trace simulation that using gratings of lower
dispersion of line density 830.8 line/mm gave fourth-order limited pulses with half the
pulse duration previously achievable and four times the peak power, figure 5. To
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